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PURPOSE: To obtain the composition capable of forming an excellent coating film, 
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pigment; carbon black is not preferable) and (E) a black dye (e.g. Direct fast 
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desired pattern, developing this and coloring the obtained pattern with a black 
dye i 

COPYRIGHT: (C) 1996, JPO 



ABSTRACT : 



http://westbrs:9000/bin/gate.exe?f^doc&state=67hod9.18.3&ESNAME=FULL&p^^ 4/29/04 



mB^mmif (j p) & 4# & S (a) {iDmrnmstJim^ 

i|#||TO-34923 





liHUll > 1 1 1 l-ji iLi<li--UIJ lU 


F I SEwSatam 


C 0 8 L 101/00 


LSY 




C09D 5/00 


PNW 




G 0 2 B 5/20 


101 




G0 2F 1/1335 


500 




G0 3F 7/004 


504 


NlB-18 






mt«<!Hk2 OL 6 H) M»nKM< 




4$B76- 169507 


(71)tBeA 000002174 










TriE6flP(1994)7^21B 








(72)9«a# S# ^ 






fK«»'3< «#«H 3-8 -11 



(54) [Smfi!>«»] llfUK%f»naHje»ftZ^9?rjrvhU^:^C!>»Bi& 



(57) 

fts•ls«$^^s z ti)ix^ htitb. mim&i/nms 



(2) 

1 

■rtmmmmmmi. 

[0001] 
[0002] 

[0003] -fi-c. t-ti-hfsmimi-r^<mM(,z 

[0004] L*»L^r*s^>, ±^3(«BT»i«^i: LT 

oifii±^Sfl:$-frs. 50 



:^fm^8-34923 

2 

[0005] 

[^Jjtp'Uf^Li^kl-SilS] *l|BB<0ill®4. 
[0006] 

[iilS5rjfl^tS^i6<O^S] ±Eil!Sk:^;^i^^9?l£ 

[0007] -rSrt.*>. *I6BB{4. ^TKtt^KU v-. 
^rt-Sifc &ilfe®3Kffl»lliffll«!|*rCfcS. 

[ 0 0 0 8 ] WT> ^mimmizmmti . 

[0009] CAD ||{^lS3t^lil»>£«9 

[0010] (1) g3Ktt!K>Jv- 

*«t^#S. >'N'>fyr-lSligi:LTtt. ;KUb'r: 

^'^"J;H?. 2-hKo^i^x^;Wr^'UU-h. 2- 
bHD^i/xf-;M:?^"JW— 2-bb'D4rvrp 

[0011] ^fS&mt LXii. i^TYit^. T'JV 
'?A^n:«2. 5-i^'^hdfi'-4-^:;P*'J>'^yHf 



(3) 

3 

[0012] :^m^^zmtTi^)^it^^t^i. i ^ 

LTIi. 4, 4->''Ti'*KX7;P^y-2, 2' -i^'X 
^I'^VK^MJ'^A. 2. 6-t'X (4-Ti^'H'<.>'1f 

T-b h y 2 2 . 6-\fx(4-T 

i^K<yif-;^) r-feh>'2, 2' 

2. 6h'x (4-T^'K'<.yif-;P) x^'D'v^ifyy 

y-2-2' -yX^P^yKv 2, 6t'X(4-Ti/K 10 
[0013] i^'TV^^ifc«ri^' K-ftS^iBiKO^JP* 
Bg (HJg^) tt*LTl~30a4%^-rScO*Wi;L 

[00 14] (2) "TSStt^UV- 

WfciiSBfits) agi4f'jv-3&»ir 

lttafc;Kyh*c:;l'r;P3-;U. 4fyb':i;Hfny H^. 

5|flir^"J;l'r5 h\ 2-bHD^v-xf-;PT:J'yL'- 
btJJ:l^2-b Kodfv-xf-yp^:?^ U l^-bjip'^mT' 
llfeS3Ktt®ii§iaj£!B!llOO MfigU^ttJttSBTSS 
ttdf y v-co^^rfti: LTJ4. S-^-WMMUii^m L 

v\ 5Mftai5feSi-c{4*i6Bat7«a^ii^,iitc<<^ 20 

[0015] (3) 

ffi^j. #a3Ky-7-^*«*{ff>ix, ^f^ryttsffi^stt 

[00161 i}^:ty^^m^mit LT(4. 0!I;tlf . 
BillSSeTSy, |g4Tyt-'>AJai. T)V^)V\i^J=J 

L-CJ4. 0!ltJf. r5yil«SSWW=>tL5. /-^ 

ymim^t lxm. mm. .-Ky:t=^fi^xf-i^y 50 



!|tm^8-349 2 3 

4 

t^p^/px-t";!^. .-Kyj}-#v-x^ixyr;P^;U7x 
:i;Wx-x;Ma, 7it*)it^i/Ji^l'yr)V^)VJi:^'f)V 

a. y;^h*:^'>r/^^y^xxxy^la. ;j?y:t*vxf-^ 

[0017] y-7-*><^^S^tS[aiIi: LX\i. 

nv^vm'^. xjK^y, x^^>'XXT;^. t'--;p 
fifflg. r^5-;M»ili. dfy^w^y. Tif'})\/m. 
.-KUxxx/i-^iil. i^ya-y^Jg. 7lQ§tt^li§^*ifc 

[0018] m^!S^if:mmmm.oo mMmtzm 

h^fmeD-^^mtLXii. 0.5 ~40Ma5*sifiL 
V^. 0.5 ftia55tcSSTJ4®m^S[tt*^< . 40S»a 

[0019] (4) m&m 

mi:mvxi>mt^t^j:<, mmimti>zbi> 

i/:^^^-jy^. -iv^yvvyy^. ryvy^/y 

t, mmtLXM. ii-if^yr'^-;^. wtfti-^^ 
y, 5nyy;p-. ztj^/vhm. ^yifym. mm. m 
a/'C/khT'^k-. -fe/kyryT";!^. t'y i^ry^ 

[0020] m.(7)m^mni^tL^tumxxtm^ 

m»mib(ojimi. 1 : 0.2 ~ 1 : 10*W^ uk * 
m(7)m.ms^m&mi. m&m^<mizmi:^ 

m^m.^t:i»i±-^ith:ibifix^t, 
[0021] (5) m 

^mtzti\,^xmt?>mii. 'mm^mmm 

3t ■ m.mLxwz^-<if-yizm^Ltzmiz. m^Lfz-^ 
m.^o-7-izmmLxm^im-ti>i>(^x'S>i>. zcr) 
xo^j:m&^bLxii. mm. mmmx'})hi!^^ 



(4) 



!^m^8-34923 



5 



6 



[0022] nraJtt^lfJ v-fccoff* Lv^fi;^i^i>-a:fc Six. vxrJ't^ii-oT^ijiiTt^itas^JiggStLS. S 

LTIi. X^-b'-f vyi\i^)V-\LyA b 7r-X h:/ mat 'J y::fl8*^?K^?lc^ 

-b Kn^S/xf-zi'^^j':? u u-hfcTv-y H7r-x «T;l';!rUSfftffl^«ffiWS*i.S t<Oi&ffiv\h.{f J: 

tHi-. 5K'JTi5"J;Pr5Kt:7aA7'7 y^P2BXt4 10 [0029] (3) ^ 

[00231 HfeSjKfflSllfflJSift+tciSftSMfeSm a<0ig3tttS-W1-S J: 9 ici^iUf J: < . mmizM 

i?^«fe^k7)aijii«fcie tTsa^-rittf J: < . i [ o o 3 o ] smt LTKttsmsrfflv^sj^. ssms 

[0024] CBD r7yi5'VhU^'>^<0Sji& 03~5*«»4 L< . ^tC4Bua*»'»t U^. 4:^. S 
«/ V h ^' J^OfSift^OTitBWS . 20 2(K50iC*5»t U < , !RfK:25~35X:**»4 n 

[ 0 0 2 5 1 (1) S3l£ttfflllifflJ«i|ll<^>fP18 pH<^i^t:ffiffli-&v: fc<^T§ SKk LTtt, »I8. :^ 

f|j*LfeS3ett'-K'J "T^^D^-. 'ftmrnf xyH. U ffl^lE^*** 0 . iSfc LTI4. )^ 

'^^•^■V. ;<f-;l'Xf-n^ h r-b b y^ xf-;Hr;W [00311 JJUKOJ: 3 (c tt^'silfcy^ -y ^'V b U 

J^--t->f -r-. jB^«^^IMII^o®PJi^lS:«^i&ffiffl LX [00321 

[00261 (2) S3l£ffiailifflriti|ii<^^->''«:J'-y<^) SJiffi{::J:*itf. S3fe^*t:^?rS^tJ:0SsfeL. ^ 

ia±<o J: d Lxn^ixftmfmmmm^ . x ty wmm^-m< (ji*tt2:fi< ) tet^s t *«t 

zx-^-^ ^-)vn-^-^(miMzi.'^ij^xm<r> %.'SMzm-hmms^^^Wit>tz.'tifx%h. 

SB«SLht^L. ^<r>h%. [003 3] 

BWfc-rS^jS*<7)i.5 ~5<gt^:SJ:d^rlS5 40 StWIi^rv^. 

(Lainbert-Beer<oaH*-/i>ti-Sriir ) ^ *f|BB [0034] (UteM 1 ) ^i^mmCXt. lUT^^ J: 3 1 

itdt-c^sfcto, mifi^^<. mfet»mxh rRttsa^pc-B i ack2o so (B*flai(») 

h. W) , ffat^^COiPfi: LTFastQgen Blue TGR (:^B 

[0027] mz. z(ox 0 izm&uzmAamsimm *^ y^mm) awastogen super vioiet rvs {:k 

iz. m^co^^^-y^-^i-^xi^iitvxmmm a^^^y^mm) ^^n^trnx^. £iT<^E^Jtc^ 

»ti>. SSS3eftJ±. 200 ~20OOBJ/cin2gJg-C2bS. yK$;KCJ: 0. 2500rpm ^2^^145:^-?^. 



PC-B 1 ack205D 



(5) 



!Hfm^8-34923 



8 



Fastogen Blue TGR 
Fastogen Super Violet RVS 

10035] zeoxoiz Lxmiif::mmmmm 

umT. ^Wt (700 no) fct5V^T1.5 XVh-ytz. t 

^m.oi.z-f^mifim'^tvtzmx'h^. zm.ifi:k 
[0036] mmi. ^w^m (tokimec mm) 

[00 3 7] (lMKMl)llfeSSPkOfW?0t:Xr-JKi' 

7-5 •y^' (MA 100. 3HbS(tt)S) ^nmim-thi:x* 



6M% 
5M% 

[0038] mm 1 m)mm i <^«a>^>bb^,*»^: 

LtM>mmmit m. lx . m^^m<iz{k< . 
mmzwxx^^h. 

[0039] (Sli6W2) 3^<0*taim (a:;&- 
JKy7'7>•/^' (MA 100. Emmmm) .m-.y^u 

i^T—yfJir- (Fastogen Blue TGR . :^H*^ >^ 

. m .i^it^^i^y^r-fytU^h (Fastogen 
Super Violet RVS . ±E:^^y^m)m) ) 2r. 

20SJI% 



•JP-h (HEMA) 010%*^. dfj^r^i^x^wsj ^r5i:dfc:J)ni.it. 

5j?"J:t=¥5^xf-W>'r;l'=¥/l'7i-;l^x-x;I^ 2S*% 
HEMA 
* 

^^»tlfe#«fe'<-Xhi&. M:W:SI*«1 : 3 : ICO 
yi:lomM% (HEMAt^ttT) mntfi:, 

[00 4 0]±K@ofcttix>^xh&. xeyn-rj'-t 

Jil±0.8 umXS)*). (700 nm) ttJttSftr^dS 



PC-B 1 ack205D 
4. 0 (SOJiftBNcigffit'C^) 
6 01C 

700 nmtfcV^TO.S %-C 



PH 

mm 

[0 0 4 2] (mm2) mm2izi5\,^ximLt::r 

'J^'XSr. mB^frh-fiZimLit. f ^t>^. 700 na 



8Sft% 

T300 mJ/c«» XWtX,tL (\^) . S3t«. 1% 

wmmw.z}s.->xm.^^'>fz. 

[0041] mf>Mi>^^-y\i. ffitffl^lOjwmtlKt} 
(B*fl^(«)i!) 1.0%*»« 



Am) . Sgt^fc*JL^«fc7-!J'^-^'»tfS3K(300 
mJ/ciii2 ) -eo^^Lfc. 
[0043] #^>^>'-C:Jr->'{i, S3lPPfi<0;t«>K«[ 

•fXhA-^'-y<oi0iumia*<8S$tl-rtcj^«$ttl. 

A50 3t*«1500mJ/crf Xhh^tt^hlf^ti. JjLJi<^ 



( 

9 

[0044] 



) :^iB¥8-34923 
10 



{51)Int.C1.6 

G0 3F 7/004 
7/008 
7/033 



505 



F I 



N19-21 
NlO-14 
NlO-14 



http://wvvw4.lpdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photosensitive coloring resin constituent used in order to produce the 

black matrix for forming the light filter of a color liquid crystal display, and it. 

[0002] 

[Description of the Prior Art] Before, as a black matrix m a color liquid crystal display, metal vacuum evaporationo film, such 
as aluminum and chromium, has been used. However, this metal vacuum evaporationo film also had the problem that were 
easy to produce a pinhole and a level difference arose in the black matrix section concerned and other filter sections, 
[0003] Then, the approach of forming a black matrix with the organic film that this problem should be solved was proposed. 
For example, the resist which distributed the pigment which consists of carbon black and a different combination of two or 
more color pigments is indicated by JP,4-63870,A. In this resist, like the usual coloring color resist, a resist paint film is 
formed by approaches, such as a spin coater, on a transparence substrate, and, subsequently a pattern is formed by the 
photolithography method. 

[0004] However, in the above-mentioned invention, in order to use a pigment as a coloring agent, in order to raise 
protection-from-light nature, when pigment concentration must be raised, therefore spreading nature gets worse and a paint 
film is formed, it becomes easy to produce thickness distribution. Moreover, in the above-mentioned invention, although a 
pattern is formed by the photolithography method, since a black matrix is protection-from-light nature, the quantity of light in 
the photoreaction part in a paint film decreases, and bridge formation effectiveness falls. If the quantity of light required for 
optical bridge formation is not obtained, the pattern concerned will dissolve and separate at the time of development. 
Moreover, if optical bridge formation effectiveness becomes low, light exposure required in order to form the pattern of a 
light filter becomes large, namely, the considerable exposure time will be required. This becomes more remarkable, as the 
protection-from-light nature of a black matrix becomes high (i.e., so that transmission becomes low), and such a black calla 
resist needs a resist 3 to 10 times the light exposure of a coloring color. Conversely, although surely optical bridge formation 
effectiveness will improve if transmission is gathered, protection-from-light nature falls and worsens improvement in the 
contrast which is the object of a protection-from-light nature color resist. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the approach of forming a 
black matrix with low light exposure, without reducing the black photopolymer constituent which protection-from-light nature 
cannot be changed, can make pigment concentration in a paint film low, and can raise the spreading nature of a paint film, and 
the dispersibility of a pigment, and protection-from-light nature, 
[0006] 

[Means for Solving the Problem] An example is taken by the above-mentioned technical problem. Wholeheartedly as a result 
of research this invention person etc. Without changing protection-from-light nature by using together not only a color 
pigment but a black color That the pigment concentration in a paint film can be kept low, and the spreading nature of a paint 
film and the dispersibility of a pigment can be raised A header. Moreover, by applying and forming a color pigment etc., 
exposing it first, and subsequently dyeing by the black color, when manufacturing a black matrix using them A header and 
this invention were completed for the ability of a black matrix to be formed with low light exposure, without reducing 
protection-from-light nature. 

[0007] That is, this invention is a black photopolymer constituent characterized by containing photosensitive polymer, a 
tingibility polymer, a dispersant, a color pigment, and a black color. Moreover, this invention is the manufacturing method of 
the black matrix which applies the photopolymer constituent containing photosensitive polymer, a tingibility polymer, a 
dispersant, and a color pigment on a transparence substrate, minds the mask of a desired pattern, exposes and develops 
negatives and is characterized by coloring the obtained pattern by the black color. 
[0008] Hereafter, this invention is explained to a detail. 

[0009] [A] The black photopolymer constituent of black photopolymer constituent this invention contains photosensitive 
polymer, a tingibility polymer, a dispersant, a color pigment, and a black color. Hereafter, each component is explained in ftill 
detail. 

[0010] (1) As photosensitive polymer in photosensitive polymer this invention, the thing which comes to combine binder resin 
and a photoinitiator cross linking reagent can be used. As binder resin, polyvinyl alcohol, a polyvinyl pyrrolidone, an acrylic 
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acid, a methacrylic acid, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, 
polyacrylamide, etc. are mentioned, for example. 

[001 1] As a photoinitiator cross linking reagent, a diazo compound, an azide compound, etc, are used preferably. The diazo 
compound in this invention means the compound which has two or more diazo salts preferably in [ one ] 1 molecule, and an 
aromatic series system diazo compound is used preferably. As an example of an aromatic series system diazo compound, the 
condensate of p-diazo diphenylamine, 2, and 5-dimethoxy-4-p-TORJRUMERU Kapton benzene diazonium or 2, and 
5-dimethoxy-4-morpholino benzene diazonium and formaldehyde etc. is mentioned. 

[0012] The azide compound in this invention means the compound which has two or more azide salts preferably in [ one ] 1 
molecule. The azide compound concerned is usually used in the form of a sulfonic acid or a sulfonate. As such an azide 
compound, 4 and 4-diazido SUTSURUBEN -2, 2 -disulfon acid sodium, A 2 and 6-screw (4-azide BENZARU) acetone 
2-sulfonic acid, 2, 6-screw (4-azide BENZARU) acetone 2, a 2'-disulfon acid, -2-2'-disulfon acid, 2, and 6 screw (4-azide 
BENZARU) methylcyclohexane non [ non / 2 and 6 screw (4-azide BENZARU) cyclohexane ] - 2, a 2 -disulfon acid, etc. are 
mentioned. 

[0013] Although more ones of the addition of a diazo compound or an azide compound are desirable from bridge formation 
effectiveness, the dispersibility of a pigment will be reduced if many [ too ]. Therefore, it is desirable to add one to 30% of the 
weight to binder resin (solid content). Since these photoinitiator cross linking reagents are rich in reactivity, it is desirable to 
add to binder resin, just before using it actually. Black photopolymer constituent 100 As a content of the photosensitive 
polymer in the wei^t section, 2-25 weight section is desirable. Under in 2 weight sections, if the sensibility to light is low 
and exceeds 25 weight sections, viscosity will rise, and the spreading nature to a substrate falls. 
[0014] (2) A color molecule sticks to the specific functional group which the polymer concerned has, and the tingibility 
polymer in tingibility polymer this invention means the polymer which carries out coloration by optical absorption of the 
color molecule concerned, when a suitable color (it specifically mentions later) is added. As such a tingibility polymer, a 
homopolymer or copolymers, such as casein, GRU, polyvinyl alcohol, a polyvinyl pyrrolidone, and polyacrylamide, are 
mentioned, for example. The polyvinyl alcohol which served also as the property of binder resin also in the above especially, 
a polyvinyl pyrrolidone, polyacrylamide, 2-hydroxyethyl acrylate, and 2-hydroxyethyl methacrylate are suitable. Black 
photopolymer constituent 100 As a content of the tingibility polymer in the weight section, 5-20 weight section is desirable. 
Under in 5 weight sections, the effectiveness of this invention is hard to be acquired, and if 20 weight sections are exceeded, 
the spreading nature to a substrate will fall. 

[0015] (3) As a dispersant dispersant, an ionic surfactant, the Nonion nature surface active agent, various polymers, etc. are 
mentioned, and there are a cationic surface active agent, an anionic surface active agent, and an amphoteric surface active 
agent in an ionic surfactant. 

[0016] As a cationic surface active agent, fatty amine, the 4th anmionium salt, alkyl pilus JIUMU salts, etc. are mentioned, as 
an anionic surface active agent, fatty-acid salts, sulfates, sulfonates, and phosphoric ester are mentioned, and amino acid salts 
etc. are mentioned as an amphoteric surface active agent, for example. As an Nonion nature surface active agent, 
polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether, polyoxyethylene alkyl ester, sorbitan alkyl ester, and 
polyoxyethylene sorbitan alkyl ester are mentioned, for example. 

[0017] Moreover, as a dispersant which consists of a polymer, there are alkyd resin, epoxy, epoxy ester, a vinyl resin, butyral 
resin, polyurethane, acrylic resin, polyester resin, silicone resin, water soluble resin, etc. These dispersants can also be used 
mixing, respectively, and after making it distribute independently, they can also add and use the thing of another class. For 
chemical stability, it is desirable to distribute a pigment with the surfactant of low molecular weight first, and to add a 
polymer dispersant behind, 

[0018] Black photopolymer constituent 100 As a content of the dispersant in the weight section, 0.5 - 40 weight section is 
desirable. 0.5 Under in the weight section, if the dispersibility of a pigment is bad and exceeds 40 weight sections, the 
spreading nature to a substrate will fall. 

[0019] (4) As a color pigment color pigment, although an organic pigment is mainly used, it cannot interfere, even if it uses an 
inorganic pigment, and both can also be used. As an organic pigment, there are an azo lake system, an insoluble azo system, a 
condensation azo system, a phthalocyanine system, the Quinacridone system, a dioxazine system, an isoindolinone system, an 
anthraquinone system, a peri non system, a thio indigo system, a perylene system, etc. As an inorganic pigment, there are 
carbon black, titanium oxide, milori blue, cobalt purple, manganese purple, ultramarine blue, Berlin blue, cobalt blue, 
cerulean blue, kinky thread JIAN, etc. In addition, its protection-from-light nature is high only at itself, and it is desirable 
carbon black ] not to use it, in order that exposure of a sensitization constituent may take long duration to carbon black. In 
this case, protection-from-light nature is maintainable by using many black colors mentioned later. 

[0020] The above color pigment is independent respectively, or can be mixed and used. Moreover, in order to take out black 
using the above-mentioned color pigment, it is desirable to use it, combining with the pigment which has the complementary 
color relation of each color, and false-black-izing. As a complementary color-related example, there are red, bluish green, 
green [ purple and green ], yellow, blue, etc. Black photopolymer constituent 100 As a content of the pigment in the weight 
section, below 30 weight sections are desirable. If 30 weight sections are exceeded, distributed stability will get worse. 
Moreover, as for the ratio of a pigment and the above-mentioned dispersant, 1:0.2-1:10 is desirable. Since the photopolymer 
constituent of this invention has a color other than a color pigment, it can stop the addition of the color pigment concerned 
few, and can raise the dispersibility of a pigment. 

[0021] (5) When the color used in color this invention is applied to the pattern which exposed and developed the 
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photopolymer constituent and obtained it, it sticks to the tingibility polymer mentioned above, and presents black. As such a 
black color, the reactive black B which is chromium black P2B and the chromium black T, and reactive dye which are the 
acid first black VLG which are the direct first black D which is direct dye, and acid dye, the acid black WA which is 1 :1 mold 
metal complex dye, and chrome dye is mentioned, for example. 

[0022] As a desirable combination with a tingibility polymer, combination with the combination of casein or GRU, and the 
direct first black D, polyvinyl alcohol or 2-hydroxyethyi methacrylate, the acid first black VLG, or the acid black WA, 
polyacrylamide, chromium black P2B or combination with the chromium black T, and the combination of polyvinyl alcohol 
and the reactive black B are mentioned. 

[0023] The content of the black color in a black photopolymer constituent has about 1 - 20 desirable % of the weight, and its 
about 3 - 10 % of the weight is [ that what is necessary is just to adjust suitably according to the addition of a color pigment ] 

especially desirable so that a paint film may have desired protection-from-light nature. 

[0024] [B] Explain the manufacturing method of the black matrix of manufacturing method this invention of a black matrix 
below. 

[0025] (1) Make a solvent distribute the photosensitive polymer which carried out the production above-mentioned, the 
tingibility polymer, dispersant, and color pigment of a photopolymer constituent by the predetermined weight ratio. As a 
solvent, organic solvents, such as water, and alcohol, benzene, toluene, a cyclohexane, a methyl ethyl ketone, an acetone, 
ethyl Cellosolve, etc. can be used. What is necessary is just to perform the distribution concerned with a conventional method 
using pigment-content powder machines, such as 3 roll mills, a ball mill, a sand mill, a homogenizer, and an ultrasonic 
disperser, etc. Although you may use it in one color, since a coloring constituent (dispersion liquid which distributed the color 
pigment or the color pigment) demonstrates a good color property, it may tone with two or more coloring constituents. 
[0026] (2) Apply the photopolymer constituent which is beyond formation of the spreading and the pattern of a photopolymer 
constituent, and was made and obtained on transparence substrates, such as glass, with coaters, such as a spin coater and a roll 
coater, and form a paint film. At this time, a paint film is formed in consideration of dyeing behind by thickness it is thin to 
permeability higher than the permeability made into the object. Thickness (the principle of Lambert-Beer to count is possible) 
which will specifically be 1.5 to 5 times the permeability made into the object is desirable. Since the concentration of a color 
pigment can be low stopped in the photopolymer constituent of this invention, viscosity is small and spreading nature is good. 
[0027] Next, ultraviolet rays are irradiated through the mask which has a predetermined pattern in the photopolymer paint 
film formed in this way. The light exposure concerned is about two 200 - 2000 mJ/cm. In addition, as a color pigment in a 
photopolymer constituent, when carbon black is not used, the light exposure concerned is about two 400 mJ/cm, and can be 
dramatically managed in a short time as compared with the case where carbon black is used. 

[0028] Thus, if the photopolymer exposed through the mask is developed, a pattern will be formed only in the exposed part 
and the part covered with the mask will be passed. What is necessary is just to use things usually used, such as alkali 
developers, such as a developer of the drainage system of a diluted-acetic-acid water solution, a malic-acid water solution, 
etc., and a sodium carbonate water solution, a potassium carbonate water solution, as a developer. 

[0029] (3) A black color dyes the paint film pattern which is the dyeing above, and was made and obtained. What is necessary 
is to just usually be immersed in a color the whole substrate that what is necessary is just to perform dyeing with a 
conventional method. Immersion time amount specifically has 3-20 desirable minutes, and is [ that what is necessary is just 
to adjust so that it may have the protection-from-light nature of a request of a paint film ] especially desirable. [ of 5 - 10 
minutes ] 

[0030] When using acid dye as a color, it is desirable to perform adjustment of pH and adjustment of temperature suitably in 
consideration of dyeing effectiveness. As for pH, 3-5 which are extent from which the physical properties of the formed paint 
film do not change are desirable, and it is desirable. [ of especially 4 order ] Moreover, 20-50 degrees C of temperature are 
desirable, and it is especially desirable. [ of 25-35 degrees C ] As an acid which can be used for adjustment of pH, there are 
an acetic acid, a citric acid, a malic acid, a tartaric acid, etc., and there are an ammonium sulfate, sulfonic-acid ammonium, an 
ammonium nitrate, etc. as a salt. 

[003 1] The black matrix acquired as mentioned above has sufficient protection-from-light nature by the color pigment and the 

color. 

[0032] 

[Function] The spreading nature of a paint film can be raised without being able to stop the pigment concentration in a paint 
film low, and reducing protection-from-light nature by using the photopolymer constituent of this invention. Moreover, since 
according to the manufacturing method of the black matrix of this invention a color can dye a paint film after exposure and 
desired protection-from-light nature can be obtained, the permeability of the paint film at the time of exposure can be 
maintained highly (it is about protection-from-light nature), and the amount of UV irradiation which exposure takes can be 
reduced. 
[0033] 

[Example] Although an example is given and this invention is hereafter explained fijrther to a detail, these examples do not 
limit the range of this invention at all. 

[0034] (Example 1) In this example, the spreading nature of a photopolymer constituent was investigated as follows. Fastogen 
Blue TGR and (Dainippon Ink make) Fastogen Super Violet RVS (Dainippon Ink make) are chosen as a black color, 
respectively as acid-dye PC-Black205D (Nippon Kayaku Co., Ltd. make), blue, and a purple pigment, and it is 2500rpm by 
the sand mill at the following compounding ratios. Distribution was performed for 2 hours. At this time, the glass bead of 
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2inniphi was used as media. 

PC-Black205D 5 % of the weight Fastogen Blue TGR 6 % of the weight Fastogen Super Violet RVS 4 % of the weight 
Polyoxyethylene alkyl phenyl ether 5 % of the weight Water Subsequently it is the above-mentioned coloring resin constituent 
100 80% of the weight. To the weight section, it is the 10% water-solution 45 weight section of 2-hydroxyethyl methacrylate. 
In addition, the p-diazo diphenylamine 1 weight section was added further. 

[0035] Thus, assessment of the protection-from-light nature of the obtained black resin constituent and spreading nature was 
performed. Protection-from-light nature was performed by measuring permeability. The maximum permeability is thickness 
0.8. It was mum and was 1 .5 % in the light (700 nm). Moreover, although a yield value is used as a typical numeric value 
showing spreading nature, it changes the shear rate of viscosity, this yield value is a value with which shearing stress was 
extrapolated by the shear rate 0, and since [ that thixotropy nature is high ] spreading nature is bad, it tends to produce 
thickness distribution, so that this value is large. 

[0036] The yield value measured viscosity using E mold viscometer (product made from TOKIMEC), and asked for it by 
Casson plot. Consequently, yield values were lOmPa(s). 

[0037] (Example 1 of a comparison) The black resin constituent was produced like the example 1 except carrying out the 
tales-doses activity of the carbon black (MA 100, Mitsubishi Kasei Corp. make) instead of a black color. When the maximum 
permeability and a yield value were calculated like the example 1 about the obtained constituent, they were 1.5 % and 100 
mPa, respectively. Thus, if a yield value is large, when spreading nature is bad and applies to a substrate, thickness 
distribution will arise. 

[0038] The black resin constituent produced using the color and the pigment has a dramatically low yield value as compared 
with the black resin constituent produced only using the pigment so that it may have the same protection-from-light nature, 
and is excellent in spreading nature so that clearly from tiie result of an example 1 and the example 1 of a comparison. 
[0039] (Example 2) Three kinds of organic pigments (black: carbon black (MA 100, Mitsubishi Kasei Corp. make), a 
bluexopper phthalocyanine blue (Fastogen Blue TGR, Dainippon Ink make), purpleidioxazine violet (Fastogen Super Violet 
RVS, Dainippon Ink make)) were underwater distributed with the following compounding ratios using Nonion system 
surface-active-agent polyoxyethylene alkyl phenyl ether, respectively. 

Organic pigment 20 % of the weight Polyoxyethylene alkyl phenyl ether 5 % of the weight Water 10% water solution, 
polyoxyethylene alkyl phenyl ether, and water of 2-hydroxyethyl methacrylate (HEMA) were added to the pigment dispersion 
liquid obtained 75% of the weight so that it might become the following presentation ratios. 

Pigment dispersion liquid 8 % of the weight Polyoxyethylene alkyl phenyl ether 2 % of the weight HEMA 8 % of the weight 
Water Each coloring paste obtained 82% of the weight was mixed so that black:blue:purple might serve as a ratio (weight 
ratio) of 1:3:1. In order to give photosensitivity to this coloring constituent, addition of the p-diazo diphenylamine was carried 
out 10% of the weight (as opposed to HEMA), 

[0040] The above-mentioned photosensitive resist was applied to the alkali-free-glass substrate by the spin coater. At this 
time, thickness is 0.8. It was mum and the maximum permeability in the light (700 nm) was 4.0 %. Moreover, there is no 
thickness distribution and it was able to form the good paint film. To the obtained paint film, prebaking is performed for 3 
minutes at 50 degrees C, a detailed test pattern which resolution understands after that is minded, and it is 300 mJ/cm2 by the 
high-pressure mercury-vapor lamp. It exposed (for 1 minute). Negatives were developed with the malic acid water solution 
1% after exposure. 

[0041] The obtained pattern was formed good, without flowing by development also in detailed 10-micrometer line. Next, the 
above-mentioned black pixel was dyed on condition that the following. 

Color PC-Black205D (Nippon Kayaku Co., Ltd. make) 1.0 % water solution pH 4.0 (an acetic-acid water solution adjusts 

50%) 

Solution temperature 60 degrees C Immersion The maximum permeability of the paint film after 10-minute dyeing was 0.5 % 
in 700 nm. 

[0042] (Example 2 of a comparison) The black matrix produced in the example 2 and the black matrix which has the same 
protection-from-light nature were produced, without dyeing. That is, the thickness of the same black photopolymer constituent 
as an example 2 was formed (1.5 mum), it prebaked and exposed similarly to the paint film concerned (300 mJ/cm2), and 
negatives were developed after that so that the maximum permeability in 700 nm might become 0.5 %. 
[0043] Since exposure of the obtained pattern was insufficient, it flowed, and it was understood that crosslinking reaction is 
insufficient, then, the place which raised light exposure till the place formed without passing 10-micrometer line of a test 
pattern ~ such light exposure - 1500 mJ/cm2 it is - things were understood. The black matrix produced using the color and 
the pigment can be formed good also in the small amount of UV irradiation so that clearly from the above result. 
[0044] 

[Effect of the Invention] The following effectiveness is acquired by this invention. 

** In order to use a black color together as a protection-from-light agent, the spreading nature to a substrate improves as 
compared with the case where only a pigment is used, and the paint film which does not have thickness distribution as a result 
is obtained, 

♦♦In order to use a black color, it becomes advantageous, when the thin pamt film of film pressure is obtained and the same 
protection-from-light nature is also included in a liquid crystal module as compared with the case of only a pigment. 
♦♦ Although a black matrix is produced, since the amount of UV irradiation can be reduced, irradiation time and electric 
consumption can be saved. 
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[Translation done.] 
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